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ThTROOUCTION

Petroleum exploration production and transportation in marine waters

have the potential for extensive environmental impacts Major oil and

gas development has taken place in upper Cook Inlet as result of lease

sales held by the State of Alaska between 1959 and 1974 There re five

oil and three gas fields with 14 offshore platforms and submarine

pipeline network which carries the majority of the oil to the Drift

River Terminal on the west side of the Inlet Approminiately 0.2 million

hectares of lower Cook Inlet were 1easd by the Federal government in

1977 It is expected that 32 exploratory wells and 71 production wells

will be drilled and three platforms required for prodution Up to 442

kilometers of onshore and submarine pipeline will be needed depending on

the location of the oil terminals and treatment facilities Warren

1978 provides complete scenario of development for the area Future

lease sales may include Shelikof Strait

Studies of the biological physical and chemical properties of the area

are being conducted by the National Oceanic and Atmospheric Administration

Outer Continental Shelf Environmental Assessment Progrem to provide the

data necessary for managing petroleum development with minimum if

environmental degredation The biological research should include

studies of all trophic levels in order to identify ensitve organisms

and to determine the if facts of oil development on the ecosystem

Marine mammi1s are high trophic level consumers and may be directly and

severely affected by external contm11tiou or ingestion of oil or
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through disturbance associated with petroleum development Indirect

effects include mortality or decreased vitality due to ingestion of

càmpounds passed along the food chain and decrease in the food supply

due to oil caused mortality of prey items and destruction of habitat in

the form of oiling beaches making them unsuitable as hauling areas

The economic importance highly visible nature and aesthetic appeal of

marine naiTm.3 are additional reasons for consideration

Obi ective9

The objectives of this report are

1. review all available data on marine m.unmAj in Cook Inlet

all pertinent information on the physical chemical

and biological properties of Cook Inlet and

the known oil operations probable developient

scenarios and the fate of oil in the marina environment

synthesLze the data into comprehensive discussion on marine

n1mnAj use of Lover Cook Inlet

dtermine the potential for Impact by oil and gas exploration1

production and transportation on marine mnmmtls
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Area of Consideration

The study area is located in southcantrai Alaska and inci.udes the waters

and adjacent shores of Cook Inlet froia the Forelands to Kennedy Entrance

Fig Shelikof Strait wtUch receives most of the waters leaving

Cook Inlet will also be included for consideration

The area includes Cook Inlet tidal estuary which flows into the Gulf

of Alaska is approximately 200 kilometers long and ranges in width of

16 kilometers at the Forelands in the northeast to 120 kilometers at the

mouth in the southwest

The ci.iinate of Cook Inlet is transition zone between the Alaskan

interior with its cold winters warm sara low precipitation and

moderate winds and the maritime zone with cool sers mild winters

high precipitation and frequent storms Mean precipitation over the

entire Cook Inlet is 53 cm per year Evans et al 1972 flortheast

winds prevail in the winter while suar winds tend to be from the

southwest An extensive climatic description of Cook Inlet can be found

in Evans at 1972 and Selkregg 1974

The circulation of water in Cook Inlet is influenced by the seasonally

variable fresh water runoff the large tidal range of up to meters

Trasky at 1977 and wind patterns In general water from the Gulf

of Alaska enters Cook Inlet through Kennedy Entrance This intru4.ing

water is diverted past Kachemak Bay and coves northward along the eastern
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shore of Cook Inlet where portion diverges sharply to the west at

Anchor Point while the remaining northward flow extends past the Forelaxids

The water flowing westward from Anchor Point meets southward flow of

turbid low salinity water from the upper inlet This water flows south

past Kalgin Island through Kamishalc Bay and into Shelikof Strait The

compledty of the circulation patterns is dealt with in detai by Burbank

1977 ted AOG 19 78a

The study area can be broken down into six general zones Kachemak Bay

Kanishak Bay Lower Central Zone Kennedy Entrance the Kalgin Island

area and Shelik.of Strait Fig An extensive background description

of the area can be found in Sears and Zimmernan 1977 Science Applications

1977 Trasky et al 1.977 and ADFG 1978a The following is

short stitTry of each zone

Kachemak Bay is located ott the east side of Lower Cook Inlet and is

characterized by depths to 165 meters and diverse and highly productive

fauna The bay has an inner and outer region partially divided by Homer

Spit the outer region being relatively ice free in winter whereas ice

is conmànly found at the head of the bay The north coastline is smooth

with gradual slopes and beaches consisting largely of mud flats The

southern shore is irregular with gradua1 s.opes and beaches composed of

intetmittent stretches of gravel sand and bedrock

Kainishak Bay located on the western side of Cook Inlet is relatively

shallow with depths to 56 meters There appears to be less diversity

in the fauna as compared to Kacheinak Bay although the region is still
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highly productive The circulation pattern tends to carry sediments into

the bay thus increasing turbidity Winter ice which is formed in

upper Cook Inlet also tends to drif.t down the western side of the Inlet

and accumilate in the bay The coastline is indented with numerous

small bays and coves which usually contain extensive mud flats The

remaining coastline is mixture of gradually sloping sand gravel and

bedrock b.achaa niatine oun4 within Lamishak Bay is

volcano with sand and gravel beaches

The Lower Central Zone is located between Kasishak and Kachemak Bays

It is relatively deep with vigorous tidal circulation although the

middle portion of this zone te4s to be sluggish Again this region is

highly productive

Kennedy Entrance is located between the Chugach Islands off the southern

tip of the Kenai Peninsula and the Barren Islands It is the main

pathway for tidal exchange between Cook Inlet and the Gu.lf of Alaska

The entrance is narrow and deep up to 128 meters with extremely swift

currents The Chugach and Barren Islands are characterized by steeply

sloping shorelines with narrow bedrock beaches

The Kalgin Island area extends south from the Forelands to the Lower

Central Zone and is region of high turbidity due to ming with the

siment laden waters from upper Cook Inlet Winter ice from upper Cook

Inlet is carried by currents and wink into this area Although primary

productivity tends to be low due to the turbidity and ice the area is

still an important fishing ground for salmon ADFG 1978a This region
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including ICalgin Island has relatively smooth coastline with gently

sloping mud sand and grave. beaches The shoreline of Tuxedni Bay the

only major indentation consists of an almost entirely uninterupted mud

beach

Shei.ikof Strait an area characterized by high winds and heavy seas is

located between KoLtak Island and the Alaska PtnRula Iost o.f the

water from Cook Inlet tends to flow through Shelikof Striat along the

Alaska Peninsula shore The coastline is very irregular with small

bays coves and Lagoons found throughout the area Considerable variation

exists in the slope and composition of the beaches

MARINE MAIIMLS OF COOIC INLET AND SEELIXOF STRAIT

The following discussion stmimarizes the life histories of the more

impotant marine mnvm1 species in the study area these incl.ude sea

otters Enhydra Zzctris Steller sea lions Eumetopias jubatus harbor

seals Phoca vitulina and belukha whales DeZ.phinapterus leuoaa The

limited data available on himzpback Kegaptera novasangliae gray

Eachriohtiue robustus Minke Bal.enoptsra acutorostrata and killer

Oxcinu orca whales and Dali Phocoenoidas daZ.li and harbor Phoaoena

phocoena porpoises are also discussed list of all marine miiTiTI1.S

likely to occur in lower Cook inlet and Shelikof Strait appears in

Table
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Table Marine mnTmls species likely to Occur in lower Cook Inlet and Shelikof

Strait from Cailcine et al 1975

USUALLY

USUALLY SIGkLI SIGliTD OUTSIDE

SPECIES SIGWrINGS WITH 5Ofm CURV 5Ofta CURVE

Sea otter Ethca Zutria

Steiler sea lion Ewnetopias jubatus

NorrIrn jjjg jng

Harbor seal woa vitulina

Black right whale Baiaana gzacizis

Gray whale Eschriohtiue robustus

Minke whale lae ptexa acutorostrata

Sei whale Baiaenoptera boreal.ie

Fin whale Balaenopte2a phyaalus

Blue whale Balaenoptera musoulus

Humpback whale Megaptera novaeangZ.iae

North Pacific whitesided dolphin

ragenorhynchua obtiquidens

Killer whale Oroinus orca

Harbor porpoise Phcoena phoooena

Dali porpoiae Ph0000noida8 daZ.li

Sperm whale Thyseter catodon

Bering Sea beaked whale

MeeopZd stednegeri

Goose beaked whale Ziphius cavirostza

Northern right whale dolphin

Cis8odeLphis boreaU.s

Zelukha DelLphinapterus eucas

Pacific giant bottlenose whale

Berardius bairdi

Endangered species USD1 1979 commonly sighted few sightings
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Sea lion

Steiler sea Lions Emetopias jubatua can be found throughout the Lower

Cook Inlet Shelikof Strait area at a.U times of the year They utilize

seventeen different hauling areas and breeding rookeries on regular

predictable basis Table and ftg Eight other locations are used

as stop over areas where sea lions have been sighted irregularly Table

Table sarizes counts at aU locations within Lower Cook Inlet and

Shelikof Strait These counts include only those made during the most

recent photo surveys It is important to remember that when considering

sea lion numbers only those sea lions which are hauled out or ar in

the water near hauling area are counted Many more animals are likely

within the study area but not associated with specific hauling area

at the time of the survey a.nd therefore are not counted The total

numbers of sea lions within the study area fluctuates daily and the

counts can only be used as fractional indicator of this

Sce.i.ler sea lion populations within the lower Cook Inlet/Shelikof Striat

OCS lease area are contiguous with and an integral part of the overall

population of the north Gulf of Alaska All of our evidence indicates

no areas within the Gulf of Alaska have separate distinct sea lion

populations Biochemical studies have shown that sea lions in the Gulf

have extremely low genetic variation Lidicker et 1979 Movements

studies indicate they are highly mobile capable of moving great distances

and utilizing variety of areas as haulouts Sea lions marked within

the study area have been sighted throughout the year both within the

LCIiShelikof area as well as throughout the rest of the GuLf of Alaska
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Table Stellar sea lion haulouts and rookeries located in Lower Cook

Ini.et and Shelikof Strait with counts made 1957 through 1976

1957 counts made by Mathiseu and Lopp 1959

March Jima March Jime March

Location 1957 1957 1976 1976 1977

Puai.e Bay
574055N 1552405W 1704 3166 13000

Cape 1kb Uk
572l 40N 15446 50W 1913

Cape trgat

575220N 1535045W 222

Takli Island

580340N i542735W 1014 1727

Cape Gull

581240N 1540845W 207

Latax Rocks

584125N 15229OOW 3334 322 1164

Rocks SW Sad Island

5852SON 1521843W 87 670

Sad Island

5853OOM 15315OOW

Ushagat Island SW

585731N 1522042W 834 819 902

Ushagat Island NW

585731N 1322042W 106

Sugar.oaf Island

5853t29N 1521249W 585 11963 301 5226

Amatuli Island

585520N 1520230W 1576 57

Nagahut Rocks

590558N 151.3931W 68 344

Pen Island

590558N 1513931W 12 33

Cape Elizabeth

59O558N 1513931W

Chugach Island

590820N 1523930W 20 68 124

Gore Point

59b047N 15057SOW 200 200 535
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Table Location in Lower Cook Inlet and Shelikof Strait where Stefler

sea lions have been sighted but which are not considered true

hauling areas CalICXLS and Pitcher 1977

Location
Name Latitude Longitude

Sturgeon ead 57 30 30N 1540 37 50W

Noisy Islands 57 55 30N 153 33 00W

Ifalina Pni 58 02 30N 1530 22 00W

Steep Cape 58 12 00N 153 12 30W

Cape Paramanof 580 18 i.5N 153 02 45W

Augustine ROCkS 59 13 30N 153.22 00W

Cape Nukshak 580 23 30N 153 52 50W

Cape Ugyak 58 16 35N 1540 06 10W

Sea lions oftefl use some hauling areas on seasonal basis only Some

areas are used primarily in winter while others are used only during

the si.ar breeding and pupping season In the lower Cook Ini.et/Shelikof

Strait area the most pronounced shift in seasonal distribution is found

at Sugarloaf Island and at Puale Bay These two areas are of key

importance

Sugarloaf Island is thà only breeding rookery within the study areas and

is the second largest breeding rookery in the northern Gulf of Alaska

Greater than 5000 sea lion pups are produced here annually This is

appro.mate1y 20 percent of the total number of sea lion pups produced

within the Gulf of Alaska each year
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Sea lion use of Sugarloaf Island is insigulficaut during the winter

Fewer than 500 sea lions remain on the island between December and

March. By apprómimatei.y mid April sea lions of both sexes and all ages

begin hauling out on Sugarloaf Island Tear the end of April and the

begnnfng of May large males begin to arrive at Sugarloaf and establish

territories Throughout May pregliant females arrive in increasing

numbers Pupping begins approximately in mid May and continues through

mid July. Pupping appears to peak between June 1.5 to June 25 By the

end of June sea lions can be found all around Sugarloaf Island although

the majority of pupping takes place on the north side of the Island

During the middle of July the large males territorial structure begins

to break down and they begin shifting about on the island and leaving

During this period the cows wit1 older pups begin shifting along the

shore as the pups lose their reluctance to enter the water By the end

of July nearly all pups readily enter the water Adult females appear

to remain on Sügarloaf with their pups until at least the end of October

Probably with the onset of winter storms in November they begin leaving

the island We know that sea lions move in all directions away from

Sugarloaf Island in the winter Sea lions born at Sugarloaf have been

sighted at Cape Chinia.k off Kodiak Marmot Island off Afognak Latax

Rocks off Shuyak Chirikof Island the Semidi Islands the Chswell

Islands on the Keuai Peninsula Seal Rocks in the entrance to Prince

William Sound and Cape St EliAs Few of these animals return.to Sugarloaf

Island in the snring as subadu.lts and years old We do not yet know

if pups born at Sugarloaf Island will return as adults to breed.
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Puale Bay on the Alaska Peninsula in Shelikof Strait Pig is probably

one of the most important hauling areas in the oorthern Gelf of

Alaska This area is used by sea lions at all times but as can be seen

from Table is most important during the winter The sea lions use

group of rocks and small islands on the north side of the entrance to

Puale Bay to ba.ulout on The largest group of sea Lions seen here were

sighted in March 1977 All traditional haulout areas were in use by sea

lions Several thousand other sea lions were resting nearby in the

water The reasons for this concentration of sea lions in the winter is

not fully understood We do kaow that sea lions born at Sugarloaf and

Marmot Islands come here In September 1978 this area was visited and

maximi of 2000 sea lions most of which were subadults were counted

At other times when visiting the Puàle Bay haulout the composition

appeared to be all ages and both sexes

Breeding in sea lions takes place shortly after pupping Generally most

of the pups are born at specific pupping rookeries although few pups

are born at other locations Sugarloaf Island is the single major

pupping rookery within the Cook Inlet/Shelikof Striat area with few

pups born at Piale Bay and possibly Takli Island Breeding can take

place at any location as cows of breeding age which are not pregnant do

not necessarily return to these keries but probably come into estrus

even though they do not have pup and breed at whatever location they

happen to be at the time

Temale sea lions are capable of breeding and becoming pregnant at

years of age Agà specific pregnancy rates for sea lions in the Gulf of
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Alaska are approximately 21% for years of age 53% for years 57% for

.5 years and 88% for ages through 30 The oldest estimated age of

Stellar sea Lion taken in the Gulf of Alaska is 30 years Although the

sex ratio at birth is nearly equal there appears to be shift in the

adult sex ratio with fewer males surviving to become members of the

reproductive population

Stellar sea lions prey on wide variety of fishes and cephalopods

Calkins and Pitther 1978 Major prey items eaten by sea lions within

and adjacent to lower Cook Inlet and Shelikof Strait study areas were

capelin LzZotue zilZsus pollock Thergrc chalxgrrza and Pacific

cod Gadus macrooephaZ Zua Octopus Octopus sp was maj or item by

frequency of occurrence analysis but was relatively unimportant by

vo1e Herring are undoubtedly iAiportant in the spring in amishak Bay

during spawning as large concentrations of sea lions have been sighted

here when the herring are present

Harbor Seal

Information on distribution and abundance of harbor seals is incomplete

for the Cook InletShelikof Straits area Studies specifically designed

to collect these data have not been conducted Information which is

available is largely the result of incidental observations conducted

during related studies in the area Distributional data are particularly

weak in upper Cook Inlet and the Alaska Peninsula coast of Shelikof

Strait
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Figure and Thble show locations and provide details of observations

of major harbor sea concentrations in the area On.ly sighting of 25 or

more seals are included This listing is incomplete and could undoubtedly

be expanded with additional coverage Particularly large hauling areas

were found on Elizabeth Island Yukon Island Gull Island Augustine

Island and Shaw Island There appear to be some seasonal changes in

distribution of seals in the area From May through September harbor

seals are found in the upper Inlet even entering some river systems

They are absent during the winter months probably moving to the lower

Inlet Seal movements coincide with movements of aaadromous fishes

including eulachon Thaaicthys pacificus and salmon orJnchuB spp

into the upper Inlet Also during some winters heavy sea ice forms in

Cook Inlet which may influence distribution Harbor seals generally tend

to use the ice edge for hauling out and are not found within areas with

extensive ice cover

Cook Inlet harbor seals may form fairly discrete population as adult

body size is significantly smaller than in nearby areas Some interchange

probably occurs from the Outer KØnai coast and the Alaska Peninsula

coast of Shelikof Strait as distribution is continuous

No data are available on popt.ilation dynamics of Cook Inlet harbor seals

Information will be presented for seals frOm the Gulf of Alaska in the

final report for RU 229 due for completion in October 1979 Timing of

key life history events for harbor seals in Cook Inlet probably do not

differ greatly from the Gulf of Alaska and are as follows pupping

25 May to 25 June nursing25 May cc 15 July braeding15 June to
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McCarty Arm

59 43 06

150 13 25

Division Island

59 25 23

150 50

Wuka Island NW

59 23 24

150 42 00

Windy Bay
59 13 42

15 26 50

Elizabeth Island

59 08 15

1514737W
590837W

1315025W

Hauled on glacial ice

floes ADG aerial

survey

ADI small boat survey

Aug 1976 Hauled on intertidal

rocks Arneson RU 003

24 Jima 1976 Arneson RU 003

89 41619 21 Aug to

10 Sept 1978

Hauled on gravelcobble

beach and intertidal

rocks ADFG field camp

daily counts

Hauled on gravel beach
Arueson RU 003

Arneson RU 003

Table Partial listing of major harbor seal concentrations in Lower Cook Inlet

and Shalikof Strait

Maaitnum nwnber

Location Map No of seals observed Date Remarks

Suprise
59 31

150 28

Cove
40W
32

100 12 Nov 1970

25 March l9

50

37

176

26

40

June 1978 Hauled on intertidal

rocks ADFG aerial

survey

No Name

59 .j4

152 17

Bay
07

25

East

59

15

Chugach Es laud

06 55

25 47W

24 June 1976 Arneson RU 003

Oct 1976 Hauled on sand beach

Arneson RU 003

Yukon Island 10
593137W

1513020W

BradleyFox River ii
Flats

594645W
1510043W

250 30 Set 1976

140
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Table cont

Mjm ni.miber

Location Map No of seals observed Date Remarks

Gull Island 12 400 Oct 1976 A.rneson RU 003
59 50 29

1525915W

Mouth Oil Bay to 13 200 Suner Arneson RU 003
Mouth Iniskin Bay

37 32

153 2415

Augustine Island 14 850l50O 30 Sept 1976 Hauled out many locations

59 20 08 along shore Arneson

153 32 55 RU 003

No Name Reef 15 200 April 1978 ADFG small boat survey
Kamishak Bay

59 17 30

1535307W

Nordyke Island 16 109 15 July 1978 Artieson RU 003
59 10 57

154 05 22

Jusa Reef 17 150 April 1978 EDFG small boat survey
59 45

1.54 04 02

Douglas River Reefs 18 200 Sears and Zmnerman 1977
59 05 09

1534403W

Shaw Island 19 5001000 23 June 1.978 DFG small boat survey
590035M

153 2218W

aJna Bay 20 50 30 July 1978 ADFG small boat survey
58.11 35N

1.525935W

Foul Bay 21 40 30 July 1978 ADFG small boat survey
582145N

1.52 52 00W

Alligator Island 22 3O 26 July 1978 ADFG aerial survey
58 92 40

1.524633W

Blue Fox Bay 23 25 22 April 1976 ADFG small boat survey
58 26 03

1524044W
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Table cont

Naximun number

Location Map No of seals observed Date Rnarks

Dark Island 24 45 12 Jima 1978 ADFG aerial survey

58 39 00

1523150W

Latex Rocks 25 175 26 July 1978 Rauled on rocicy beach
58 40 13 ADPG aerial survey

152 30 45

NE Shuyak Island 26 25 12 June 1978 ADYG aerial survey

offshore rocks

58 35

152 16 43

Andreon Bay 27 25 April 1976 ADFG small boat survey

58 30 36

1522333W

Big Waterfall Bay 28 50 21 May 1977 ADFG sall boat survey
58 23 46

1522815W

Phoenix Bay 29 25 22 May 1977 ADFG small boat survey

58 22 07

152 28 20W

Posliedni Pt 30 60 14 June 1978 ADPG aerial survey

offshore rocks

58 26 48

1521808W

Sea Otter I.si.and 31 30 12 June 1978 DF5G aerül survey

area zearby eidi rocks

583033N
1521025W

.58 29 48

1521628W

Sea Bayoffshore 32 35 22 May 1977 ADFG .aria1 survey

rocks

82413N
1521204W
582335N

152 10 14
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Tabi.e cont

ftun number
Location Map No of seals observed Date Remarks

Seal Island 33 40 12 Jima 1978 ADFG aerial survey
58 26 19

1521607W

Sea Lion Rncks .34 34 Ocr 1975 DPG aerial survey
58 2.1 00

151 47 45

Tazakof Bayoffshore35 45 12 Jima 1978 ADFG aerial survey
rocks

58 04 48

152 34 30

Rog Island group 36 160 12 June 1978 DFG aerial survey
58 00 15

1524101W

Whale Passage 37 35 20 May 1977 EDFG small boat survey
5755 58N

1525004W

Anton Larsen Bay 38 25 20 May 1977 àDFG small boat survey
57 53 13

152 39 27W

Spruce Islandrocks 39 25 12 June 1978 ADFC aerial survey
off southeast tip

57 53 22

152 20 20

Woinens Bay 40 31 March 1978 Arneson RU 003
57 42 40

1523142

Kalsin Bay 41 200 Sears and Zerrnan 1977
573835

152 21 02W

Cape Chiniak 42 100 10 June 1978 ADFG aerial survey
57 37 50 hauled on tidal rocks

L52081ÔW

Sacramento River 43 140 II June 1978 ADFG aerial survey
mainland beach hauled on gravel beach
mile north
5732 17N

1521435W
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Table cont.

fay1mi number

Location Map No of seals observed Date Remarks

Ugak Island 44 1600 29 July 1978 DFG aerial survey

57 22 18 hauled on gravel beach

152 16 15

NE Ugak Bayoffshore45 410 24 July 1978 ADFG aerial survey

57 25 50

152 33 50

Hidden Basin 46 107 March 1976 Arneson RU 003

entrance
57 30 12

1525440W

Ugak Bayhead 47 200 10 Nov 1976 ADFG small boat survey

57 26 43

153 01 04

Ugak Lagoon 48 50 Sept 1978 ADFG aerial survey

57 20 06 hauled on sand bar

152 38 15

NE i1uda Bay 49 160 24 July 1978 EDFG aerial survey

57 18 48

152 54 17

Sitkalidak Straits 50 35 May 1977 ADFG small boat survey

57 12 07 hauled on tidal rocks

1531037W

NE Sitkalidak-mouth 51 12.5 27 Aug 1978 ADFG aerial survey

lagoon haii.edon sand bar

57.07 32N
1.530043W

Ocean Beach 52 40 Sears and Zlerman 1977

570530N
15307 18

Sitkalidak Island 53 48 Sears and Zimmerman 1977

Ocean Beach to

Black Point

57 00 00

1531554W
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Table cont

faT1iniU n1Lber

Location Map No of seals observed Data Remarks

Puffi.n Island

57 00 25

1.53 21 11

54 90 27 Aug 1978 ADPG aerial survey

Natalia Bay 55
57 05 48

153 17 47

Flat IŁland 56
56 49 53

1534420W

100 27 July1978 ADFG aerial survey

AiaktalikSundstroa 58
Islands

56 41 53

154 07 45

635 27 July 1978 ADFG aerial survey

Aliulik Peninsula

west side
56 51 35

154 01 05

Cape aapburn 60
56 52 25

154 05 08

Sukhoi Lagoon
56 56 52

154 20 43

ADFG aerial survey
hauled on tidal rocks

many locations

ADFG small bàat survey
hauled on tidal rocks

Ayakulik island

57 13 03

154 35 00

64 75

.197

Sears and Ziertnan 1977

30 Sears and Zlerman 1977

Gee8e Islands

56 43 42

153 54 03

57 670 27 July 1978 ADFG aerial survey

59 200 10 June 1978

50 2Mayi.977

.2May 1977

Deadthan Bay

57 04 18

154 56 38

Middle Reef

56 54 36

154 02 28

ADFG small boat survey
hauled ott tidal rocks

Sears and Zimmerman 197761 100

62 150

63 350 28 Aug 1978 ADFG aerial survey
hauled on sand bar
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Table cont

fmmi number

Location Map No of seals observed Data Remarks

.yakulik Rirer 65 100 Oct 1976 Hauled on mainland gravel

57 12 17 beach DFG aerial survey

154 32 30

Alf IslandUyak Bay 66 250 Sept 1978 Hauled on gravel spit

57 24 45 ADFG aerial survey

153 49 50

Zachar BayHead 67 30 Nov 1976 DFG small boat survey

57 32 31

1534218W

Spiridon BayBead 68 50 Nov 1976 ADFG small boat survey

57 36 50

15335 41W

Alizichak Bay 69 200 16 June 1976 ADPG aerial survey

57 45 50

155 1.500W

Piiale Bay 70 150 24 June 1978 Hauled on tidal rocks

57 41 40 ADFG smaU boat survey

20 July moltinglate June to early October and implantation of the

blastocyst20 September to November

Sampling for food habit information in lower Cook Inlet was limited to

two time periods 711 April and 2223 June Octopus Octopus sp was

the major item followed by shrimps eu.lachon and capelin Maiôtua

ill4aua Table The most striking difference in prey utilIzation

between lower Cook Inlet and the rest of the Gulf of Alaska was the

dominance of invertebrates which formed 61Z of the occurrences compared

to only 26Z for the Gulf of Alaska Walleye pollock Theragra chalcogixna

the dominant prey in the Gulf was not encountered in our lower Cook

Inlet sample
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Table Prey of harbor seals collected from lower Cook Inlet Total stomachs

with contents 17 total occurrences 23 total volumes 5412 cc

Percent of Occurrences
Presi with 95% C.L Percent of Volume

Octopus 39.1 28.3 43.4

Shr.mp 17.4 18.6 30.6

Eulachon 21.7 20.0 23.1

Capelin 8.7 1.4.4 1.9

An index count area was established at the major hauling area on Elizabeth

Island to provide baseline to monitor trends in abundance of harbor

seals in the area Daily counts Table were made at low tide when

iiym numbers of seals are usually hauled out

282

88

220

184

250

123

241

.237

With 95% onfidenca limit

Range4l 619

Standard Deviation 161.7

99

110

114

539

619

336

41

269

262.O 69.8

262

472

264

279

59

294

29
615

Table Elizabeth Island harbor seal count data 21 August10 September 1977

Number of Seals Number of Seals Number of Seals

199

EPA COOK INKPR 02 1068



Sea Otter

Sea otters were 11irfisated from st of their original range in Cook

Ini.et by fur hunters during the 18th and 19th centuries Remnant colonies

probably remained in Prince William Sound and near Shuyak Island Augustine

Island and Sutwick Island These colonies have grown and expanded their

ranges into lower Cook Inlet during the past 15 years Substantial

areas of formar sea otter habitat remain vacant or sparsely populated

but all established groups of sea otters are continuing to grow Eabitat

degredation has been limited to relatively small areas and sea otter

densities should reach aboriginal levels during the next 10 to 20 years

Sea otters currently inhabiting lower Cook Inlet and Shelilcof Strait can

be divided into four subpopulations While these groups are relatively

discrete interchange between them is believed to occur and should

innrease as the subpopulatioxia grow

The following descriptions are based on data fran Schneider 1976 and

recent sightings

euai Peninsula

Sea otters probably were from the Kenai Peninsula by the

early 1900s Small nusbers were occasionally reported between the

Chtgach Islands and Cape Puget in the 1950s and early 1960s but

ICanyon 1969 concluded that no significant population occurred in

the area Reports increased steadily through the mid1960s and in
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1967 several hundred and perhaps over 1000 abruptly appeared itt

the vicinity of Port Graham and Chugach Bay This concentration

over the next few years perhaps as the result of

dispersal to the east

By 1970 sea otters were distributed In small numbers along the

enrire Peninsula from Cape Puget to Pert Graham Rare sightings

occurred in achemak Bay It appeared that repopui.ation was the

result of range expansion by the Prince William Sound population

and large scale immigration from another area perhaps the Barren

Islands

At present the outer coast of the Peninsula from Gore Point to

Port Graham appears fully repopulated This subpopulation is

expanding its range northward into Kacheinak Bay and lower Cook

Inlet Stray animals occur throughout Kachemak Bay and several

hundred inhabit shallow offshore area west of Homer and south of

Anchor Point Occasional individuals have been sighted as far

north as Clam Gulch We can expect continued movement of animals

from the outer Kenai Peninsula into Kachemak Bay and northward up

Cook tnlet

Kachemak Bay particularly the south side should eventually support

relatively high sea otter densities Opportunities for the general

public to viei sea otters in Alaska are extremely limited Kachemak

Bay will probably eventually be one of the most accessible sea

otter viewing areas in Alaska Therefore the importance of the

bay ad the sea otter population that will repopulate it is increased
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The potential or range expansion north of Kachemaic Bay is less

certain Sea otters are capable of feeding in waters 80 deep and

in rare cases more than 100 deep although most normally remain in

water 60 deep or less Therefore potential sea otter habitat

extends across Cook Inlet and this population may become contiguous

with that in Kamishak Bay Food availability and perhaps the

occurrence of sea ice will probably determine the eventual northera

limit of this population At this time it is difficult to predict

what the northern limit will be recent sighting near Kalgin

Island suggests that at least stray individuals may eventually

occur throughout lower Cook Inlet

Kamishak Bay

The history of sea otters in Kaisishak Bay is vague It appears

that small remnant population of sea otters remained there in the

early 1900s This population centered around Augustine Island

probably grew throughout the 1940s and 1950s although no growth

is evident in the counts. By 1965 some range expansion to the

south had occurred Counts made between 1969 and 1971 indicated

that there may have been an inreae in numbers around Augustine

Island and the waters immediately to the north and west and that

there had been substantial movement around Cape Douglas to the

vicinity of Shakun Rocks The relatively high numbers seen by

Prasil 1971 southwest of Cape Douglas suggest that the population

within Kamisha.k Bay proper had reached much higher level in the

early 1960s than indicated by the counts
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Most likely densities in the bay increased steadily through the

1960s then stabilized or declined slightly as anim1s emigrated to

the southwest and possibly to the east across Cook Inlet There is

also possibility that periodic oil spills influenced numbers

although so direct evidence of oil related mortality is available

from that area

The available information iudicates that the range of the population

extends from northern Kanishak Bay to Cape Nukohak Otters may

occur throughout the shallow waters of Kanishak Bay and often

range far from shore The sea otters appear to be relatively

mobile in this area and major shifts may occur periodically

Concentrations usually occur around Augustine Island praticui.arly

the north side in the waters west of Augustine Island around

Shaw Island and Cape Douglas at Douglas Reef and at Shakun

Rocks Observed numbers in each of these areas have fluctuated

widely however Sea otters inhabiting the Alaska Peninsula coast

between Cape Douglas and Cape Chiniak should be considered part of

the Kamishak population

The population should continue to expand its range to the southwest

Eventually some iange expansion to the north should occur

Kodiak Archipe1ag

Three separate sea otter population centers eaist in the Kodiak

Archipelago ThØs are The Barren Islands Shuyak
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Afognak and Trinity LslandsChirikof tsland The first two

border on the lower Cook Inlet OCS lease area

The Barren Islands were fully repopulated at least by 1957 when

first surveyed It is suspected that hundreds of sea otters

migrated from the Barren Islands and Shuyak Island to the Kenai

Peaiuaula 4uring the mid 19605

At the present time this population can be considered at or near

the cariying capacity of the habitat Densities are highest in

the shallow waters south of Ushagat Island including those around

Carl Island and Sud Island Low densitie5 are usually found

throughout the rmnder of the island group Little change is

expected in the status of sea otters in the Barren Islands

Numbers may fluctuate but the distribution should remain similar

to that observed in recent years

remnant population survived in the vicinity of Latax Rocks and

Sea Otter Island near Shuyak Island By the 1950s this population

was rei.i established and appeared to be growing rapidly expanding

its range to A.fognak Island in the vicinity of Seal Bay

Little change was evident in the 1960s The range of the population

remained the same although stray individuals were seen around

Kodiak Island No increase in numbers was evident This apparent

lack of increase may have resulted from emigration to the Kenai

Peninsula niortality from oil spills or been an artifact of survey

techniques
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fly 1970 the population was growing and rapid range expansion had

occurred Iu 1976 the prary range of the population extended

from Shuyak Island south to Raspberry Island on the west side of

the archipelago and to Marmot Island on the east side The area

between Ban Island and Marmot Island supported sea otter densities

comparable to those anywhere in the world High proportions of

fe.inales with pups were observed throughout this area Severa

hundred moved into Marmot Bay during 1977 and 1978

Range expansion southward along both sides of the archipelago

should continue at rapid rate over the next few years This

will be most noticeable in Marmot and Chiniak Bays which appear to

contain large areas of suitable sea otter habitat The timing of

this expansion is difficult to predict but it seems reasonable to

expect moderate to high densities to build up in those areas in

the next Co 10 years

Eventuaily the population should become continuous with the TrinIty

Island population Potential sea otter habitat onthe northwest

side of Kdiak Island morth of Cape Ikolik appears limited and

should require las time to become fully repopulat ad than the

remainder of the island.- We can expect relatively sparse

distribution of sea otters with faw small concentrations in

areas such as the Noisy Islands Chief Point and Harvester Island
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The southeast side of Fodiak Island has zumiber of broad shallow

areas that will probably support large ntbers of sea otters The

ruber of stray individuals and small groups in the area should

grow over the next few years Eventually increasing numbers of

sea otters should move into the area primarily from the north but

also from the Trinity Islands It may take many years for sea

otters to reach carrying capacity throughout the entire area

A.Laslca Peninsula

large colony of sea otters has existed around Sutwick Island and

Kujui.ik Bay for many years During the 1960s this population

extended its range northeastward to the vicinity of Wide Bay and

small group became established at Puale Bay

No sea otter surveys have been made in the range of this subpopulation

since 1970 however incidental sightings indicate that the pattern

of range expansion has continued In June 1978 minimum of 64

sea otters was seen at Puala Bay

While this subpopui.ation resides outside of the lower Cook Inlet

lease area it is evident that it will extend its range into Shelikof

Strait and merge with the Kamishak Bay colony

Available data are not adequate for reliable sea otter population estimates

Hpjever the Alaska Department of Fish and Game has periodically projected
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rough estimates to indicate the approximate magnitude of sea otter

w.m.bers anci the relative abundance among areas The most recent estimates

for the three subpopui.ations which could be directly Impacted by leasing

of lower Cook Inlet are Keuai Ppnnqula2 000 to 2500 Kamisbak Bay

She.tikof Strait1000 to 2000 and odiak Archipelago4000 to 6000

The estimated sea otter population Alaska is 105000 to 140000

Smaller natural populations exist in California and the USSR and transplanted

groups remain in British Colnnbia Washington and Oregon

Sea otters tend to favor nearshore areas of shallow rockybottomed

habitat Areas exposed to the open ocean but broken by reefs islets

and kelp beds are preferred In such areas sea otters tend to range

offshore to feed and move into kelp beds or the lee of rocks and islands

to rest In portions of their range they may haul out on beaches or

intartidai rocks to rest However this picture of classical sea

otter haibtat which has been described in moat publications dealing with

sea ottercommunity relationships can be misleading

Sea otters apparently do not require nearshore areas rocky bottoms

kelp beds or protected areas although they will use these when available

In some areas large numbers lead an almost pelagic emistence ranging

over 30 miles from shore where there are no exposed rocks or kelp beds

Lower took Inlet contains both types of habitat and wide variety of

intermediate types Often heterogeneous mix of habitat types occurs

within small area Since virtually all sea otter coimnunity studies
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have been conducted in areas that fail at one end of the spectri rocky

habitat and no studies have been conducted in lower Cook Inlet only

gross conclusions about the habitat requ.irements of sea otters in the

lease area can be made

The only obvious universal characteristic of all areas supporting moderate

to high densities of sea otters is sbmdant supply of accessible

food The available evidence indicates that sea otter populations at

carying capacity are generally food limited Adult sea otters consume

3.5 to 6.5 kg of digestabie food each day Areas supporting high densities

of sea otters must have prey populations capable of sustaining yield

of up to 30000 kgJkm2lyear Sea otters are capable of using wide

variety of prey species In some areas the high level of predation by

sea otters has altered conmuinity structure This in turn has forced sea

otters to shift their food habits Therefore the relationship between

sea otters and food can be complex It is clear that sea otter habitat

must be highly productive of suitable food items but at this time it

can not be stated that any particular species of prey is critical in

particular area

Water depth is major factor limiting the availability of food and

hence the distribution of sea otters Almost all sea otter prey live

in on or near the bottom There are records of individual sea otters

diving to depths of 100 but it is rare to see feeding sea otters in

water deeper than 80 The highest concentrations of sea otters usually

occur in waters less than 60 deep
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Another important habitat characteristic is water quality major

problem encountered in holding captive sea otters is providing clean

water When water beeQuies continrnted with food scraps feces or oil

the otters fur becomes soiled looses its water repellency and the

ai1LTnn1 dies from hypothermia While the need for clean water is wail

documented no quantitative data are available to suggest how clean it

must be

In siary while sea otters may have number of specific habitaç

reuireuients they appear to be able to adapt to wide varIety of habitats

provided large amounts of food are available water depths are less than

80 and preferably less than 60 and the water is relatively clean

When the available food is reduced and water quality deteriorates

reduction in the capacity of the habitat to support sea otters will

occur At present there is no quantitative basis for assessing the

quality of habitat in lower Cook Inlet The patterns of sea otter

distribution and range expansion uggest that the quality of habitat is

highly variable from area to area

Sea otters are not migratory and each individual tends to conduct major

activities such as feeding resting breeding and pupping within the

game general area Therefore all of these critical activities occur

throughout most of the habitat occupied by sea otters However there

are areas where adult females tend to congregate and other sex and age

classes are excluded to varying degrees These female areas are

probably the most critical sea otter habitat since they support almost

all of the reproductively active a1mls However female areas tend to

be extensive and include most of the habitat which supports medium to

210

EPA COOK INKPR 02 1079



high sea otter densities Therefore it is difficui.t to select few

small areas of critical sea otter habitat which merit special protection

Critical processes occur in virtually a. areas that contain estabLished

sea otter pàpuiatious Unless extensive areas are protected the population

vii suffer

Most in.formation on sea otter reproduction was obtained from Aleutian

populations that were near carrying capacity There is some evidence of

differences in t4fillilg of pupping and perhaps frequency of pregnancy in

other areas In the Aleutian populations studied most female sea

otters became sexually mature when years old and produced their first

pup when approximately years old Most females produced one pup every

years It is possible that annual breeding occurs where populations

are below carrying capacity but this has not been confirmed Pup survivai

is high prior to wealng which may occur up to year after birth

Survival remains good until old age in populations where food is not

limiting but large numbers of recently weaned subadults die where food

is limiting This juvenile mortality appears to be major population

regulating mechanism

Sea otters may live for more than 20 years but mortality rates of

females over 15 years and males over 10 years appear high

The sex ratio of the populations studied has been skewed in favor of

females This can result from higher number o.f females being born

higher mortality among juvenile males longer lifespan of females reaching

adulthood and greater tendency of males to disperse to sparsely populated

habitat
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Therefore the sea otters reproductive strategy is one of low productivity

but high survival rates and long life The behavior of the species

seems adapted to providing adult females with the best opportunity to

survive This strategy is highly successful when sea otters are coping

with most eatural events that are likely to occur within their range

B.owever it is poor strategy or resisting catastrophic events which

kill both sexes all and age classes

Belukha Whale

The Cook Inlet beluicha population has been estimated by liukhart

1966 at 300 to 400 Recent survey conducted in the Inlet to determine

distribution and abundance have not changed this estimate Most surveys

have involved shoreline observations and have not been intenstve surveys

of the open water areas of the Inlet Accurate counting methods need to

be developed so that better population estimate will become available

Pay pers comm feels the Cook Inlet belukha population could be

separate stock pre1iwfry investigation of comparative crainial

morphology indicated that the Cook Inlet beluithas may be tanomical1y

distinct from all other populations perhaps as consequence of long

terni isàlatiou in this area

The Cook Inlet belukha population is thought to be resident in the Inlet

yearround Pay 1971 Ktinkhart 1966 Scheffer 1973 Sighting data

from 19761979 Pig confirm that belukhas are present in all seasons

in the Inlet
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Belukhas are seasonally distributed in the different regions of the

Inlet They have been sighted in the Upper Iui.et primarily in late

spring and summer Belukhaa are seen throughout the year in the central

and lower Ini.at with heaviest use occurring in the central area

Within the Inlet numbers fluctuate seasonally with the greatest number

seen in mid to late sler and the fewest in winter Ice conditions

have strong correlation with winter abundance In winter of warm

temperatures 1978 with little ice cover be.ukhas were found in the

central and lower Inlet Whereas in winter of normally colder temperatures

and extensive ice conditions 1979 few belukhas were observed The

location to which the belukhas go when and if they leave the Inlet in

winter has not been determined An aerial survey in Marth 1979 turned

up no belukhas in the neritic waters from Chignilc Bay on the Alaska

Peninsula to the mouth of Cook Inlet to the eastern extremity of Prince

William Sound

There is paucity of information on breeding calving and feeding

concentrations of belukhas in Cook Inlet Breeding whales have not been

observed in the Inlet Calving areas are not known however on aerial

surveys in 1978 calves were observed at the Beluga River and in trading

and Redoubt Bays in midJuly No calves were seen on the midJune survey

Consequently it appears that calving begins between midJune and mid

July and may occur at the large river estuaries in the western upper

Inlet Calves were also observed in midAugust in the central Inlet

between Kalgia Island and the Kasilof River and in midOctober in Tuxedni

Bay
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Concentrations were observed in midJuly at the mouth of the Beluga

River and along the shoreline in Trading Bay apparently feeding The

bei.ukhas appeared to be eating fish caught close in to shore These

belttfrhas were in groups ranging from two to 25 nfin1 Zn midAugust

group of at least 150 whales was observed on three different days in the

waters between Kalgin Island and the Kasilof River The whales remained

in this general area ver at least day period The whales were all

aligned on the same directional heading with lead anmls observed to

break off from the front of the group This behavior did not result in

the remainder of the group changing its heading Consequently this

type of large group formation most likely represents feeding aggregation

although no feeding behavior such as darting after fish etc or

food source was directly observed

Studies have been conducted on various aspects of the biology of belukha

whales in several major arctic and subarctic concentration areas but no

study directly addressing the problem of habitat requirements has been

undertaken

The habitat types used by belukhas appear to fall into four categories

migration routes feeding growads breeding grounds and calving

nursery growuis Food resources may be the critical element detemining

the interrelationship of habitat requirements The habitat requirements

vary seasonally and with the age and sex of the whale The seasonal

variatiou are dynamic and introduce difficulties in determining sinpie

habitat requirements
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Migrations whether extensive or localized can be influenced by abiotic

and bJ.o tic factors Some authors consider ice dynamics to be of primary

importance while others contend that availability of food resources

dominates lCleinenberg et al 1964 held that these factors act in

combination Ice conditions have definite impact on the direction and

timing of movements Both the pattern of distribution and the abundance

of whales are dominated by ice ay 1974 Traker 1977 Although migratory

patterns along the Alaska coast are poorly Ictown the presence of

bei.ukhas appears to be related to the movements of smelt salmon smolts

and Arctic cod Fiscus et ai. 1976 Major surface current patterns in

Cook Inlet would suggest that te most energetically efficient route to

the upper Inlet would be along the eastern coast while the route from

the upper Inlet to the lower would be on the western coast Seasonal

distribution in the Inlet suggest that localized movements most likely

related to food resources and possibly calving ground areas are critical

to- sustaining this population

Feeding areas are determined and influenced by both biotic and abiotic

factors Concentration of food organisms is probably of major importance

iü deternnng where belukhas will feed The biology and behavior of

the food organisms plays key role in their accessibility to the belukha

Ice dynamics affect the presence of food organisms in certain areas as

well as if1ueuce the rnovements of belukhas Other abiotic factors

inàluding temperature salinity depth sediment characteristics and

tides and currents not only affect the distribution of the belukha but

the distribution of the belukhas food resources as well
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The bel.ukhas characteristic sier movement inshore to river estuaries

appears to be associated with concentrations of fish in these areas

linkhaxt 1966 Sergeant 1962 Tara.sevich 1960 These whales also

leave the estuarine areas to feed on pelagic fishes and invertebrates in

the open sea and among the broken ice Kay and McClung .1976 Belukhas

also feed along the migration routes on patchy plankton and fish concentrations

Kleinenberg et a. 1964 indicating an overlap between migration route

and feeding ground categories Large herd formation is associated with

heavy concentrations of food organisms in small feeding areas Belkovich

l90 Fluctuations in food organism numbers periodicity of occurrence

and seasonal inaccessibility cause irregularity of food resources for

the belukha This variability has likely resulted in selection for the

broad feeding spectrum exhibited by these whales

There is lack of information on the belukhas breeding biology

Breeding grounds are unknown in Cook Inlet Due to the timing of

reproductive events it is assumed here that breeding may occur along

the migration route overlap between categories as the whales are

approaching their smer feeding aud calving grounds It is also not

known whether these whales feed while engaged in breeding activities

While river estuaries are thought to be calving grounds no births have

been witnessed in these or any other areas Recent evidence indicates

that calves may be born outside the estuaries Fraker 1977 and -then

move into these area5 with their mothers Hay audMcCluag 1976.

Therefore these areas might be considered more appropriately as nursery

grounds
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Estuarine areas maybe Important to newborn calves due to the higher

temperatures which may lessen the shock of birth and reduce heat loss

in the first few days until the young utl has acquired some subcutaneous

fat Sergeant 1973 Fraker 1977 also emphasized water temperature

as the key factor in selection of these areas He found that at the

time of their use by large numbers of whales these river estuaries had

high temperatures high turbidities low salisities and shallow depths

AU age classes congregate in the estuaries during the calving period

Praker 1977 hypothesized that all age classes benefit from the thermal

advantages but that newborn calves would benefit the most from this

advantage due to their small surfacetovolume ratio and limited fat

deposits Toad resources have not been investigated in these areas so

it is possible that juvenile and adult whales may be feeding while in

the calving/nursery grounds

There is little information available at present on the seasonal use of

specific habitat categories for the Cook Inlet population Localized

migrations occur throughout the Inlet during the year and may extend

outside the Inlet into Shelikof Strait or possibly as far away as Yakutat

Bay in the winter Since food resources are likely the primary influence

on localized migrations the Cook Inlet belukhas are probably feeding in

most areas where they are found There are likely to be shifts is food

itàms correlated with season and location If Cook Inlet belukhas are

breeding in May and or June this activity is most likely occurring in

the Upper Inlet Cai.ving/fiursery grounds would be occupied in early to

mid si.er The large river estuaries in the northwest Inlet from

Susitna River to Trading Bay are probably the primary location for
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these activities In iry the Cook tn.let belukhas range widely

throughout the Inlet making seasonal use of specific habitat areas and

food resources

Mating behavior has not been observed in belulcliaa Sexual maturity is

reached in the female at an age of five years and in the male at about

eight years Bndie 1971 tmug pair bonding between any one male and

fema.1.a is unlikely since trios of two adults and calf are not observed

Prakar 1977 This also appears to be the case for the Cook Inlet

belukhes Although Vladykov 1946 states that breeding occurs from

April to June and Doan and Douglas 1953 state that breeding can occur

later in the sa.er the general concensus is that breeding peak

occurs in May Brodie 1971 Doan and Douglas 1953 Vladykov 1946

flinkhart 1966 states that all adult males taken from the Bristol Bay

population from May to September were in reproductive condition However

short peak of calving for this population suggested that breeding was

confined to relatively short period in May or June This timing may

also be found for the Cook tni.ec population

Bei.ukhas have three year reproductive cycle Brodie 1971 The gestation

period is about 14 months Sergeant 1962 and 1973. The breeding period

occurs approximately months prior to the calving period Assuming

that breeding occurs in May Brodie 1971 found that females gave birth

approximately 14 months later in late July and early August Lactation

lasted for the next 21 mOnths indicating an almost year period of

nursing
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Reproductive rates have not been calculated for any population. Kowever

assuming an average life span-of 32 years Kleinenberg at al 1964 with

the onset of maturity in the female at years and year period

between calving female would have an average of nine calves over her

life span

The sex and age structure has not been determined for the Cook Inlet

population Males cannot be easily differentiated from females Rowever

color differentiation can be made between juveniles and adults since

attainment of white coloration cqrresponds to sexual maturity In the

large concentration obsarved in August 1978 app rodmacely one of seven

whales was juvenile

Mortality factors include predation parasites diseases and hunting

The only natural predator of the- belukha known to occur in Cook Inlet is

the killer whale Orainus orz i1ler whales are seen only in the

lower Inlet in smmer Since the belukhas are generally in the central

and upper Inlet areas during this time there is probably little loss of

belukhas to killer whale predation

Eudoparasites found in the belukha include acanthocephalans trematodes

cestodes and nematodes leinenberg at al 1964 .inkhart 1966 Their

effects on the bei.ukha axe un1aiown The occurrence of these parasites

in Cook Inlet be1ukha has not been studied Other diseases are unknown

in belukha populations
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Hunting of the Cook Inlet belukhas has not taken place since the i.960s

However elukhas found near fishing nets and vessels are occasionally

shot and killed There are not figures on the frequency- of occurrence

of whales killed in this manner

Food Habits

The bei.ukha has the broadest feeding spectrim of any whale Their food

resources include variety of fishes and various kinds of octopus

sqtiid crab shrimp clams snails and sand worms Pay 1971 The

mrhnum size of food organisms is limited by the äapacity of the esophagus

since food items are swallowed whole Pay 1971 Fraker 1977 Kleinenberg et al

1964 state that belukhas do not feed on deep water organisms

The preferred food organisms of the belukha in Cook Inlet in the susuner

appear to be the osmarids and sai.monids Be.ukhas caught in Bristol Bay

and Cook Inlet during the summer were found to contain salmon smelt

flounder sole sculpin and shrimp Data for the upper Inlet are not

available Possible foods for the belukha in the Kachemak Bay area are

shrimp arab halibut sole and herring There appears to be circulation

gyre around Zalgin Island this area although uncharacterized for the

most part may be rich in food resources Crustaceans are known to

occur in the southern Kalgin Island region

The food of the be.ukha can be ezpected to vary seasonally and with

location During the spring and summer the Cook Inlet belukbas probably
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feed on salmon smolts migrating from river estuaries and herring moving

to and from spawning grounds as well as heavy concentrations of adult

sai.mou schooling off the river mouths Throughout the sier belukhas

may switch from one salmon species to the next King salmon run earliest

in the Inlet with reds pinks chnm and silvers following in that order

In the fail-winter season belukhas may eat smelt bottom fishes and

invertebtates In the belukhas are found near concentrations of

smelt

Sergeant and Brodia 1969 suggest that productivity of the winter

en-ironment is critical in determiaing the adult size of belukhas in

different regions They suggest that Selection has reduced the biomass

of an individual white whale to that enabling it to maintain its metabolic

activity on the available food Further there appears to be no gross

difference in nombers of white whales between trophically suboptimal and

more suitable environments the difference is expressed in individual

biomass

The food of the belukha also varies with age and sex Lactation lasts

about years in belukha Brodie 1971 Sergeant 1973 Young of the

year feed only on milk while yearlings supplement the milk by feding

on capelin sand lanne shrimp and small bottom dwelling crustacea

Brodie 1971 Kleinenberg et al 1964 Sergeant 1962 The food of

subadult5 is similar to the diet of adult aiimalq Adult males feed

primarily on large fish while females prefer food items such as sand

lance Octopus and particularly Vereis Kleinbert at a1 1964

Fluctuations in food organism nnmbars periodicity of occurrence an4
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seasonal inaccessibii.ity cause irregularity of food resources for the

belukha This may have caused the belukha not only to widen its feeding

spectrum but to differentiate food habits by age and sex This

differentiation enables the belukha to successfully utilize the available

food Kleinenberg et al 1964

Behavior

Possible feeding behavior of be.lukhas has only been observed on two

Occas8iOns during aerial surveys in Cook Inlet Near shore feeding

groups appear to consists of small aggregations of belulchas randomly

aligned with respect to one another Whales were seen lying at the

surface facing the shore individuals pitched forward in the water such

that only the flukes were visible at the sruface and then pitched back

to the original position The whales appeared to be operating individually

in their efforts to catch food

Groups of migrating bei.ukhas vary in number and composition of whales

Most groups contain predominance of adults with few juveniles

Generally the an1m1 ae closely spaced although widely scattered

group on which all individuals had the sama directional heading was

observed in March 1979 In groups of 10 to 30 nmAls all whales do

not surface simultaneously Instead there is usually wave of three

groups the first group surfaces as it is beginning to submerge the

second group surfaces as this group is beginning to submerge the third

group surfaces this is closely followed by the first group surfacing

while the third is still at the surface Calves closely follow their
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mothers movements and on all occassion.s were seen to the left rear

side of the adult

Humpback Whale

Humpback whales are the most common of the large dorsal finned whales

found in the Gulf of Alaska Cal.%cLns at al 1975 with of 60

individuals found in the Gulf of Alaska adjacent to Cook Inlet Tiscus

at aL 1976 Hunzpbacks are migratory spending April through December

in the Gulf The area south of Kodiak Island be relatively important

since whales are frequently sighted there Piscus at Al 1976 Relatively

large concentrations of humpbacks have been sighted in September in the

area just northwest of Shuyak Island and south of the Barren Islands

Humpback whales are conly sighted in the Barren Islands and the southern

tip of the Kenai Peninsula

Kumpbacks are surface feeders feeding mostly on euphausiids although

they will occassonali.y eat fish such as herring Clupea hczrengua cod

Qadue spp and salmon Onahorhynchue spp Wolman 1978

Gray Whale

The gray whale population probably numbers greater than 11000 anils

Rice and Wolman 1971 Nearly all of these are known to migrate through

the Gu.f of Alaska from May through November to feed in the waters of

the Bering and Chukchi seas Calki.ns et al 1975 Gray whales generally

travel near the coast Rice and Wolman 1971 WhOn migrating through
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the study area the whales apparently fol.low the east coast of the Keuai

Peninsula and then turn southwest at the Barren Eslands and wove along

the east coast of A.foguak and Kodiak ts1iid Cunniughaa cia

Although grny whales appear to abstain from feeding on their migration

along the California coast there is no quantitative data available to

verify this behavior for whales in the Gulf of Alaska There is some

indication that whales way feed in the Gulf since Cunningham 1979

observed what appeared to be feeding behavior near Kayak Island Similar

behavior has been observed in the Barren Islands

Kinke Whaj.e

The minke whale is migratory and found in the study area during the

stmimer months where it frequents the wear-shore habitat Ni.mzerous

sightings have been recorded in Kachemak Bay during August Fiscus at

al 1976

Minka feed on small schooling fish such as sandlance Amnodytes heterus

and herring euphauaiids and other invertebrates Mitchell 1978 and are

known to concentrate in areas where food is abundant

Killer Whale

Killer whales are found throughout the Gulf of Alaska during the summer

mouths and may shift south in the wintàr Leathervood at al 1972

They tend to prefer shallow water and generally stay within 200 miles of

shore Fiscus at al 1976
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Killer whales feed on pinnipeds porpoises whales cephai.apods and fish

Fiscus at aL 1.976 Rice 1968 with adult ma.tes feeding predominantly

on maxine mmm1 Rice 1968 This species generally hunts in groups

especially when feeding on marina lsPiscus at al 1976 Groups

of up to 10 individuals are con with groups of up to 500 reported in

the Gulf of Alaska Callrns at a. 1975 Killer whales have been

observed in Cook Inlet near the Kensi Pfula and in deep water

Del Porpqise

The Dali porpoise is probably the st comu cetacean in the Gulf of

Alaska and is found both near shore and offshore Caikins at al 1975

This species appears to prefer channels between islands and wide straits

where ocean currents meet Piscus at ai. 1976 Del porpoise can be

encountered anywhere within Lower Cook Inlet

Peeding is known to occur at considerable depths where pray such as hake

Urophycis spp lantern fish Myctophidaa and squid are taken

Laatherwood and Reeves 1.978

Harbor Porpoise

HArbor porpoises are the smallest cetacean in the Gulf of Alaska

Calkius at aL 1.975 They are mmig in bays estuaries tidal channels

and harbors Ca1ki at al 1975 Piscus at al 1976 and usually confine

their activities to waters of lass than 18 meters Leatherwood and

Reeves 1978 This species is wazy and easily disturbed by boat traffic
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Its food habits inci.ude small fish and cephai.apods such as herring and

squid Leatherwood and Reeves 1978 Harbor porpoise use nearly all

shallow waters of Lower Cook Inlet

Terrestrial Mmm1s

Although this report deals mnly with marine mmn ig this section

highlights aspects of certain terrestrial lswhich utilize the

marine environment to significant degree These species include river

otter Lutrz canadgnsia mink 1wtaZa wson brown bear t/rsu3 ctos

Sitka blacktailed deer Odocoiiaus hemionzw and red fox Vz4pee ft4va

River otters are distributed throughout the lower Cook Inlet region and

along both shores of Shelilcof Strait Mink distributions are similar

except for their absence from Kodiak Island Little informatiàn is

available on densities although it appears that otter densities are low

along the eastern shore of the Kexiai Peninsula and high along the south

shore of Kacheinak Bay ad throughout Kodiak Island There is no data

for otters in other areas nor is there data anywhere in the area for

mink CADBG L978b

River otters commonly utilize shallow coastal waters for hunting and

travel The effects of oil on river otters is mIown but say be

similar to sea otters since they also rely on their pelage for insulation

Kooyman cC al 1977 Although there is little information on food

habits in the study area it appears likely that the majority of prey

will consist of small fish and crustaceans Toweill 1974 wtiich would be
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susceptable to oil pollution There is no data available on the ability

of otters to detect and avoid oil slicks or contaminated prey

Mink stn1rly use the coastal region There is no information on the

effects of oil on mink They are town to use the narrow strip of snow

beach during winter athe in southeast Alaska Rarbó 1958 where

they feed on selus ethilis cl eiqt spp sea urthis

Songy lôcantrotua spp and Dungeness crabs Cner magieter Snow

conditions are similar in the study area and one would expect concentrated

activity along the beaches in the winter Oil spills in the winter

could contimiace much of the available habitat as well as eliminate

what could be potentially crucial winter food sources

Brown bears inhabit odiak lsland and all of the mainland within the

study area except the region south of Kachemak Bay USD1 1976

minimum estimate of 500600 bears inhabit the western side of Cook Inlet

Parc pers Comm and 10001500 bears inhabit the western drainages

of Kodiak Island Smith pets comm.

Bears use the coastal beaches from April through November but are most

frequently found dUring spring with June probably the most important

month Glenn pets cot. Bears travel the beaches searching for

newly emergent grasses sedge and herbaceous plants carrion and invertebrates

Coastal sedge meadows are also important feeding areas Later in the

3anmir and fall bears feed inland on either salmon or berries and are

less likely to be exposed to oil spills
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3ears could be Impacted by oil spills in several ways Acute spills in

the spring could inundate marshes and beaches which would either force

bears to avoid feeding areas causing increased competition for the

limited food resource during that season or expose them to oil ingestion

from coutted food Bears may oot avoid oil Henna 1963 and thus

be sus cap table to cont2m1atiou of their pei.age Bears oiled prior to

d1m4eg may be impacted by reduction in the insulating quality of the

fur during hibernation Contittt tion of newborn cubs could also result

Sitka black-tailed deer are found on Ldiak Afognak and Raspberry

Islands There may be 5000 to 10000 deer in the western drainages of

O41ak Smith pers conmi. Deer tend to concentrat on the outer

capes during winter where they fàed on kelp During severe winters the

beach may provide the bulic of available fàraga to deer Smith pere

comm.

Spills during severe winters could contaminate the majority of available

forage causing increased competition for the remaining food items

ingestion of oil and possible starvation Should deer become oiled then

the reduction in the insiltng quality of the fur would lead to increased

energy consumption The increased energy demands may become critical

during winter months

Red fox are found throughout the study area and are known to hunt along

the bàaches for amphipods crabs stranded fish and carrion USD1

1976 It appears that foxes utilize the beaches on islands more than

the mainland USD1 1976 and increase their use during winter B. Smith
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pers. co. Fox are own to eat oiled birds and mi1ALg Hanna 1963

and were nterous on the beaches after spill in Cook Inlet in 1969

USD1 1976 The con equances of an oil spill on red fox are largely

unknown

POTTIAL TOR DPACT FIWM OCS OIL AND GAS PLORATION

EVELflPMT AD PBDDUCTION

ACUTE OIL SPILLS

Oil Spill Source

Leaks at drilling platforms oil well blowouts major pipeline breaks

tanker spills and spills at tanker terminals are afl potential sources

of acute oil spills in Cook Inlet These spills will fall into two

major categories underwater spills from pipelines and oil well blowouts

and surface spills from drilling platforms and tankers

Oil Spill Transport

The major factors which contribute to the transport of oil after an

acute spill are wind net circulation tidal currents surface spreading

itring atid winter ice accumulations ADFG 1978a

Wind induced transport is frequently the most influential factor ADFG

1978a usually moving slick at about percent of the wind velocity

Dames and Moore 1976 Drogue studies have indicated that wind speeds
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greater than a/sec will become the dominant influencing factor Burbank

1977 Higher and persistent winds can also al.ter the net circulation

itself thus increasing the magnitude of the surface transport of oil

ADEG 1978a

The üet circulation and tidal currents axe inportant dispersing mechanisms

for oil especially under calm conditions and when the oil is incorporated

into the water colusin Of the two the net circulation is more sluggish

and is superimposed on the oscillatory tidal vemants thus the net

trajectory of oil introduced into the water at particular location is

dependent on the stage of the tide at that time ADFG 1978a

The- spreading of oil across the waters surface will enlarge the size of

the oil slick and in areas of miifrnl circulation such as gyre in

bay may be an isportant factor in determining the affected area ADF

L978a Spreading speeds up the weathering process by increasing the

surface area exposed to the air and seawater McAuliffe 1977

The transport of oil may differ depending on the degree of iwtrng Oil

layered on the waters surface can be affected by wind and currents

while oil incorporated into the water col.i.n by wave action or underwater

spills will be transported primarily by currents

Winter ice will act as temporary barrier to slicks Eventually oil

will become incorporated with the ice Mime 1977 and be transported

along with it
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Crude Oil Composition

The behavior of crude oil once it is spilled is largely determined by

the complex nature of its composition The bulk of crude oil is composed

of hydrocarbons which can be placed in three classes of contpoimds

parafinic naphtheuic and aromatic Evans and Rice 1974 brief

sary of their characteristics will aid in understanding the ultimate

fate of crude oil

Parafinic compounds are straight chained hydrocarbons of high molecular

weight and relatively low toxicity Evans and Rice 1974 They tend to

make up the more persistant portion of crude oil due to their insolubility

and high viscosity The conly observed tar balls are composed min1y

of parafinic compounds

Napthenic compounds contain at least one saturated ring structure They

can coiÆbine with other compounds to form complex molecules

Axomatic compounds contain unsatuarated ring structures They are of

relatively low molecular weight are highly volatile relatively water

sol.uable and are highly toxic Evans and Rice 1974 Since toxicity

increases with molecular weight and salability decreases the compounds

likely to cause the greatest harm probably have weights somewhere in the

middii Rice et al 1975 Some aromatic compounds are also 1town

cancer causing agents Blumar et al 1970
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Fate of Crude Ui

The fate of crude oil after spill is governed by various physical

chemical and biological processes These- processes include evaporation

dissolution emulsification biodegredation adsorption mixing sinking

and husan induced chemical dispersion

One of the first major changes in an oil spill is the loss of the highly

volatile aromatics through evaporation and dissolution The evaporation

rate would depend on the water and air temperature the amount of radiant

energy impinging on the slick and the wind speed High winds would aid

evaporation on one hand but also increase the amount of dissolved

aromatics through increased water turbuiance Cook Inlet crude has

high content of volatile aromatic hydrocarbons and visible evidence of

slick may be gone within several days Kinney et al. 1969

Should an oil spill occur due to an underwater pipeline break or an oil

wail blowout one would expect an increase in the amount of aromatics in

solution as compared to surface spill McAu.tiffe 1977 Indeed in

blowout situation the turbutance of the oil being epulsed would tend to

eau.sify the oil particles Milne 1977 ànd probably increae the amount

of aromatics in solution Thus an underwater oilweli blowout could be

an increased source of dissolved aromatics which would be available for

uptake by organisms

Spills during periods of strong winds would tend to be emulsified The

composition of the oil 4roplets suspended in the water would be affected
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by the type of miwTtg Violent mixing would tend to encorporate dispersed

droplets similar to the parent oil while slower m4T1g would only incorporata

the more soluab.a portions Rice at al 1975 Once oil is dispersed

and no longer observable as surface slick it will principally

near the surface McAuliff 1977

Emulsified oil provides greater surface area for biodegradation to occur

Kinney ec al 1969 although most microbial action is on the less

toxic parafinic compounds Evans and Rica 1974 Gibson 1977 Emulsion

also allows for increased adsorption to suspended particles which aids

in biodegradation and transport to the sea floor McAuliff 1977

Although Cook Inlet has heavy sediment load in some regions Kinney et

al 1969lfound that it had no apparent effect on Cook Inlet crude oil

The viscosity of the il also effects the amount of oil entering the

water phase Rice et al 1975 since more energy is needed to mix more

viscous oil Cook Inlet crude is relatively thin haying twice the

water soluable fraction as PrudhoØ Bay crude Rice etal 1976

Oil that reaches shore will become incorporated into beach sediments to

varying depths depending on the substrate Evans and Rice 1974 This

oil may persist indefinitely due to the absence of oxygen needed for its

degredation Boesch 1973

Some oil fractions have densities approaching that of water and will

sInk directly to the bottom Evans and Rice 1974 Photo oxidation

changes some compounds into polar hydrocarbons which are water soluable
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and thus add to the concentration in the water columa Winters et al

1976 Salinity and pH wiil also affect the mount of cii w-hich will

dissolve in the water Rice at al 1975

The use of chemical dispersants to form oilinwater emulsions can

markedly alter the fate and effects of an oil spill The emulsifying

agent or surfactant is compound which is soluble In water at one end

and soluble in oil at the other MtAuliffe 1977 When mixed with an

oil it forms stable oilinwater emulsion which due to the surfactants

chemical properties will not coalesce and decreases the adhering properties

on rocks sand and marine organisms McAui.iffee 1977

Dispersancs have been shown to be quite toxic in some instances Dorrier

1977 Lonni.ng and Eagatrom 1976 major portion of the disprsant is

solvent which depending on the particular brand may be highly

toxic aromatic hydrocarbon Dorrier 1977 Dispersants have been shown

to increase the toxicity of oil by making it more readily available for

uptake Canevari and Liudhiom 1975 Tarzw-elJ 1970 and by enhancing the

movement across the gill structure in fish McXaown and March 1978

Since diaper-santa can emulsify wide range of molecular weights of

hydrocarbons McAuliff l977 it appears that if fresh au spill was

dispersed it would incorporate toxic aromatic compounds into the water

colm.unn which may otherwise have evaporated

TEE EFFECTS OF ACtTTE OIL SPILLS ON MARINE ALS REVIEW

The effects of oil on marine is still only partially understood

The potential impacts are related to the biological characteristics of
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the species The impact of oil on sea otters fur seals phocid seals

and sea lions and cetaceans are reviewed separately

Sea Otter

The behavior physiology and morphology of the sea otter combine to make

it the marine nmm most vulnerable to direct oil pollution 5chneider

1976

Sea otters rely on air trapped within their dense fur for insulation

BarabashNilciforov at al l47 Kenyon 1972a The fur is kept clean

and water repellent by grooming an activity which normally may take up

to 10 percent of an otters time Ca.kins 1972 A.fter being contaminated

with oil otters have been observed spending up to 75 percent of their

time grooming Williams 1978 Grooming is accomplished primarily by

rubbing the fur with the palms of the forepaws water is pressed from

the fur and removed with the tongue Kenyon 1969 This behavior would

allow for the ingestion of oil It is interesting to note that an

otters pelage cleaned of ot using detergents may take as long as

days to recover its water repellency Kooyman and Costa 1978

Confliäting reports e.st concerning the ability of sea otters to detect

aüd escape from an oil spill Williams 1978 observed that the two

otters he was studying did not avoid oil while BarabashNikiforov et a.

1947 reported that Japanese poachers used petro1e to repel otters

from shore rocks into the sea
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The behavior of sea otters contamfnated with oil appears to vary depending

on the availability of haul out area. Williams 1978 observed that

otters spent 75 percent of their time grooming underwater when oil was

on the surface There was no available haulout This may exemplify the

case of sea otters oiled far offshore In another study oiled otters

began vocalizing and hauled out Kenyon L972a Vocalizing aud hauling

are the reactions to stress from cold temperatures tuilken and Kirkpatrick

1955

It appears that even small amounts of oil are sufficient co degrade the

insulating quality of the fur Kauyon 1972a described how thin

iridescent film of oil was sufficient to cause death by exposure The

major causes of death from oiling appear to be hypothermia or pnetmionia

depending on the arcmt of fur that is cont-ted Kocyman and Costa

1978

If the area of spill is adjacent to maffected areas with high densities

of sea otters the lost Æninai.s could be quickly replaced through inmigration

However expanding colonies such as exist in lower Cook Inlet may not

have such reservoirs of survivIng animals For ample the Kamishak Bay

population is surrounded by sparsely populated or vacant habitat

Immigrants would have to coma from the Kenai Peninsula or the south side

of the Alaska Peninsula but since vacant habitat remains in these areas

the rate of isigration to Kamishak Bay would be slow

As sea otters continue- to repopulate their former habitat their ability

to recover from oil spills will improve At the present time single major
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oil spill has the potential for setting back the process of repopulation

of former habitat for 10 or 20 years

Food is believed to be the primary factor determining carrying capacity

of sea otter habitat. reduction in densities of sea otter food items

could reduce sea otter nwnbers in areas

The importance of food in determining the carrying capacity of many

species is not clear however the available evidence indicates that it

is the primary factor determining the capacity of habitat to support sea

otters Therefore reduction in densities of sea otter food species

in an area where sea otters are near macLmuui levels is likely to reduce

the nmther of sea otters in that area Most sea otter prey are relatively

sedentary localized reduction in food is likely to result in

localized reduction in sea otter densities Reductions in prey in areas

where sea otter densities are well below uiazimt could significantly

alter the rates and patterns of repopulation of former sea otter habitat

The time between oil contamination and death has been recorded to be

only several hours Kenyon 1972a in one case and less than 21 hours in

another Wili.iaths 1978 Death due to malnutrition and the stress of

confinement have varied from few hours to days iillken and Kirkpatrick

1955 The health of the otter and environmental condition at the time

of stress appear to be important variables The short time that can

take place between the inducement of stress and death could reduce the

chances of successful program for rehabilitating oiled otters
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Sea otters need to eat approf.mate1y 25 percent of their body weight per

day and cannot undergo long periods of fasting Stuilkan and Kirkpatrick

1955 Insufficient food combined with other stresses has been shown to

be sufficient to cause gastroenreritis and possibly death Stuilken and

Kirkpatrick 1955 Should an oil spill occur and otters are able to

escape direct oiling the possible disruption of their feeding has
cold stress due to even slight oiling and the stress due to exposure

during periods of incle.inent weather all could provide an accumulated

tress which may prove fatal. This would be magnified during tintes of

prolonged foul weather when otters axe already experiencing sublethal

environmental stress Stu.Uken and Kirkpatrick 1953

An acute oil spill entering sea otter habitat may quickly kill most sea

otters in the ied.iate area If this occurs in female area high

proportion of those killed will be reproductively active females The

reproductive strategy of the sea otter is not well adapted to cope with

catastrophic events which eliminate adult females Recovery will be

slower than ina species with high rate of productivity

In stary sea otters are highly vulnerable to both direct oiling and

indirect effects of oil through the food chain Both mechanisms are likely

to produce very sitespecific impacts The significance an oil spill

to the sea otter population as whole will vary according to the

specific area affected Because sea otter populations in lower Cook

Inlet are still expanding into vacant habitat they are more vulnerable to

oil spills than if all former habitat was fully repopulated As the eristing

populations grow the importance of specific areas of habitat will change
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Fur Seals CaZ.lorkinzw ursinus

Fur seals are sfnd1r to sea otters since their dense underfur acts as

an insulator in addition fur seals also have subcutaneous fat layer

Kanyon 1972a

Teete Kooyma at ii. 1976 hee eho that oiling of 30 percent of

the pelt surface area resulted in 1.5 fold increase in the metabolic

rate an effect that lasted for at least two weeks Seals were also

reluctant to enter the water after being oiled result probably due to

the increased heat loss through the fur If oiled seals hauled out for

longer periods of time then feeding could be disrupted which would add

to the metabolic drain which was already occuring from the loss of

insulation

Kenyon 1972a reported that fur seals entering busy shipping lanes may

be contatrfmted with oil He concluded that oiled seals do not return

to their breeding grounds in the Pribilof Islands since no contaminated

seals were observed there among the hundreds of thousand harvested

Phocid Seals and Sea Lions

External oil contamination has very little effect on phocid seals and

sea lions since they rely on subcutaneous fat layer for insulation

Kooyinan at a. 1976
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The ingestion of crude oil has been shown to cause kidney damage in

ringed seals Tho hiap-ida Smith and Geraci 1975 It was hypothesized

that the route of entry included accidental swailowing and absorption

through the skin and mucous membranes Respiratory absorption may be an

important pathway especially with fresh crude oil which still contains

the more volatile fractious Eye damage including lacrimation

couj unctivitis and corneal erosion also occurred with the severity of

damage related to exposure time Smith and Geraci 1975

It has been hypothesized Smith and Geraci 1975 that oiling of nursing

pups may prove to be detrimental due to ingestion or absorption of oil

There is little data on this subject LeBoeuf 1971 fomd no effects

of oiling on elephant seal Mirouinga ngstirostzs pups but these

young had already been weaned Brownell and LeBoeuf 1971 also concluded

that oiling did not contribute to California sea liou Zalphus californiwus

pup mortality It is interesting to note that the oil in question was

weathered before contacting the pup and probably had lost the more

toxic aromatic fractious Certainly large amounts of oil on steller

sea lion rookeries during the period when pups are unable to swim would

cause high mortality

Davis and Anderson 1976 studied the effects of oil on grey seal

zichoerue grypus pups They found that oiled pups had significantly

lower weights than uuoi.ed pups but attributed this to either interference

of motherpup relationship due to masking of the identifying smell or

due to the greater human disturbance of oiled pups from veterinary

inspections cleaning operations and visiting observers
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There is little data on the ability of seals and sea lions to avoid oil

slicks Smith and Geraci 1975 found that ringed seals did not try to

avoid oil under experimental conditions but cite an obscure reference

to seals avoiding oil in the wild Manfie1d 1970 in Smith and Geraci 1975

Sea lions are ksown to frequently pick up foreign obj ects in their

mouths behavior which makes them susceptab.e to Lugestlng tar balls

Sea lions have been observed with tar balls lodged in their throats and

others with petroleum-like substances around the lips jaw or neck

Petroleumlike substances have also been found in their feces

The behavior of individuals exposed to crude oil iuci.ude squinting

arching the back out of the water and submerging for long durations

Smith and Geraci 1975 Other reports of aberrant behavior include

Pearce 1970 in NelsonSmith 1973 who stated after the Arrow SptU in

Nova Scotia young grey seals were found blundering about in the woods

1/2 mile from shore unable to find their way because of oil around eyes

and nostrils

Steli.er sea lions are probably most vulnerable to acute oil pills during

mid-May through midJuly the period of time they are on the pupping and

breeding rookeries The only major rookery in the lower Cook Inlet area

is Sugarloaf Island in the Barren Islands The coastline of Sugarloaf

Island is dominated by large boulders rock outcrops and cliffs intersperced

with pocket beachesof coarse sand or gravel If major oil spill occurred

here during the pupping period the potential would ecist for substantial

pup mortality to occur even though Hayes et al 1976 would probably place

this area in a.low risk classification
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Cetaceans

There is little or no data on the direct effects of oil on cetaceans

Fraker et al 1978 Orr 1969 found no evidence that oil from the

Santa Barbara spill was mortality factor in the death of beached

whales in the vicinity of the spill

The potential e.sts for oil to be absorped into the respiratory tract

by whales surfacing into an oil spill There are relatively small

amounts of hydrocarbons present under spill on calm surface McAuliffe

1977 so it is possible that whales would not detect spill until they

surfaced

THE EFFECTS OF CHRONIC OIL POLLUTION REVIEW

Chronic oil pollution is the release of petroleum hydrocarbons at low

but persistant rate Many researchers believe that chronic pollution

may ultimately prove to be the most damaging form of oil pollution

Evans and Rice 1974 Michael 1976 Boesch 1973 St mant 1971

Sources of chronic oil pollution include formation waters deck drains

fuel leaks leaky pipeline valves ship bilges and small spills at

tanker terminals ADFG 1978a
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Direct Ingestion of Oil

There is little data on marine mnmils ingesting crude oil The noxious

odor and taste would probably be an adequate deterrent during acute oil

spills Direct accumulation of hydrocarbons could occurr if marine

mmm1s ignore or are unable to detect low levels of pollution

The behavior of some species could increase the amount of oil ingested

Sea otters are constantly grooming their fur and would be su.sceptable to

sublethal doÆes of oil Wil1tmR 1978 found that sea otters spent

considerable time grooming after being oiled and one could hypothesize

that otters inhabiting contaminated waters would increase their grooming

activities in order to maintain the insulating quality of the fur and in

turn ingest more oil

Baleen whales could pick up oil particles or tar balls while feeding

Gray whales have been observed exhibiting feeding type behavior in an

area where tar bails were coming ashore daily The current patterns

appeared to concentrate food items in the area and in turn could accumulate

floating debris such as tar balls which would increase the chance of

whales ingesting them

Mortality of Prey Species

Acute and chronic pollution could lead to direct mortality of important

prey species such as crabs Cinoeaetes sp Karinen and Rice 1974
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shrimp Fandzlus app Rice at a. 1976 sea urchins Allen 1971

and several species of fishes Rica 1973 Morrow 1974 Rice et al 1976

Struhsaker 1977 Plankton are the only major category of prey in which

there is lack of evidence for major impacts Michael 1977

Oil Uptake through the Food Web

Studies have been inconclusive concerning the degree which hydorcarbons

accuimilate in the food chain Macjamal Academy of Science 1975 Boesch

1973 Apparently most species tend to depurate most of the hydrocarbons

they accumulate when placed in clean water Fossato and Cazotiiar 1976

Lee 1977 although the more tomic aromatic hydrocarbons have been known

to be retained in shellfish for several months Blumar et al 1970

Studies have shown that low concentrations can disrupt physiological and

sensory mechanisms in crustacea molluscs and fish Karinen and Rica

1974 which could cause significant reduction in their population

levels comprehensive s.unmary of the various sublethal effects of oil

pollution ott invertebrates and fish can be found in ADFG 1978a

The aberrant behavior and unnatural movements of contaminated prey can

make them more vulnerable to predation Hess 1978 marine mammals

feeding in contaminated water could become selective feeders on oil

laden prey due to their ease of capture and thus be exposed to greater

amounts of hydrocarbons

Another result of chronic and acute oil pollution would be the tainting

of prey species Krishnaswami and Kupchanko 1969 NelsOnSmith 1971
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nieper and Cui.lay 1975 Lee 1977 There is the possibility that

tainted pray species may be less desirable food items which could

result in change in diet to other untainted species or reduction in

feeding This phenomena may not always occur since only small fraction

of petroleum has pronounced odor or taste National Academy of Sciences

1975

THE EYFECTS OP DISTURBANCES ON MARINE MANMALS REVIEW

Disturbance can be defined as the physiological and behavioral stress

ajim1s experience as result of humanrelated physical intrusion into

their environment Trasky et al 1977 The activities associated with

oil and gas exploration and development have the potential for causing

disturbances The primary sources are helicopters fixedwinged aircraft

boats human presence onshore and offshore support facilities and

seisimic exploration

Aircraft

Aircraft flights during oil exploration have been projected to include

between 150 and 22.5 helicopter trips and at least 45 fixed-wing trips

per month from offshore rigs to Romar or Kenai Air traffic is expected

to further increase during the development phase

Different types of aircraft appear to have substantially different effects

on marine mnils Helicopters have more sever effect than fixedwing
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aircraft Larger helicopters such as the Bell 205 have more pronounced

effect than smaller helicopters such as the Bell 206

The only intensive study of aircraft disturbance onmarine was

done by Johnson 1977 who observed harbor seals on Tugidak Island He

found that aircraft flying at altitudes of less than 123 meters and

part4tl less than 30 m-r silted in moat aesle in herd entering

the water Flights at higher altitudes had varying reactions depending

on -the weather and past disturbances in the area Both calm days and

frequent disturbances tended to increase the seals -wariness Helicopters

tended to be the most disturbing type of aircraft

Due to the aircrafts mobility the entire islands population was frequently

disturbed and chased into the water Aircraft have the capability of

being the most intensive and extensive of all disturbing factors

severe disturbance usually resulted in all seals entering the water

and not reusing the haulout site for at least hours seals appeared

to cruise along the beach in search of other areas where seals were

hauled out Johnson 1977 Aircraft flights over seal herds in conjunction

with an oil spill could be detrimental by forcing the anisals into the

water and increasing their contact with oil

Aircraft disturbance also resulted in permanent separation of mother and

pup in many instances especially pups born within two hours before or

one half hour after major disturbance Aircraft disturbance alone

acàounted for more than 10 percent mortality of pups born on Tugidak

Island JOhnson 1977
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Sea lion reaction to aircraft is varied and depends upon multiple factors

On haulaut areas when sea lions are not breeding and pupping approaching

aircraft will most generally cause some disturbance frightening at least

some inimls into the water On some occasions on haulouts approaching

aircraft can cause complete panic and stampede all sea lions to the water

The variability in reaction on haulouts appears to depend on environmental

coiiAfnus tide er as well as the type speed aad altitude

of the approaching aircraft When sea lions are on breeding rookeries

during the breeding and pupping season their reaction to aircraft is

altered and appears to depend more upon the sex age and reproductive

status of the individual Iatures and pregnant females may enter the

water when aircraft approach while territorial males and females with

small pups generally remain hauled out and vocalize

Fraker at al 1978 cites two observations of belukha whale reactions

to aircraft On one occasion whales appeared to look skyward at

single engine aircraft flying at an altitude of 300 meters and in another

instance group of whales retreated into deep water after twin engine

aircraft flew over at 300 meters The water was clear and it was hypothesized

that whales in clear water may be more easily disturbed by aircraft

Although no quantifiable data are available other whales such as

humpbacks grays and fins appear to alter th behavior to avoid approaching

aircraft Often when repeatedly approached by low flying aircraft all

of these species appear to dive and remain submerged for longer perio4s
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Boats can also be cause of disturbance Loughlin 1974 believed that

the absence of seals in two bays in Califorcia was due to extensive

coiercial and spärt boat traffic sport boat launching ramp in

another area was believed to be restricting the formation of large

permanent pulatloit or iippieg c.bot in that atea Laughlin 1974

Boats have been observed to disturb belukha whales Fraker 1978

observed whales swimming rapidly away from barge under tow whales

reacted within 2400 meters of the barge The scattering effect was

still observable for hours afterward although the distribution returned

to near àormal after 30 hours Heavy barge traffic could block or at

least impede whale movement Fraker et al 1978

Studies in Glacier Bay\have shown that humpback whales ld.Uer whales

and Dali porpoises are disturbed by boats It appears that the sounds

generated by boats can cause these an4mt15 to abandon an area when

feeding resting or traveling Jurasz pers comm in MCf 1979 The

apparent echo location abilities of sea lions Poulter 1963 may a.so

make them more sensitive to boat traffic

Human

Distirbance due to the presence of humans will most likely have the

greatest impact on those marine nmnls using the terrestrial environment

These would include seals and sea lions and to lesser degree sea otters
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It has been observed that human harassment was an important factor in

the abandonment of hauling areas for California sea lions Guadalupe fur

seals USD1 1976 and teller sea lions Keuyon 1962 Construction

appeared to cause harbor seals C.1tmhokidis et a. 1978 and teller

sea lions Pike and Maxwell 1958 to abandon favored hauling grounds

California sea lions USD1 1976 and Hawaiian Monk seals Monahus

schinsZandi Kanyon .972b have been observed utilizing areas whose

main characteristic was its inaccessibility to humana

Johnson 197.7 considered disturbances by hikers and allterrain vehicles

as detrimental as aircraft to harbor seals and therefore an important

potential mortality factor Kenyon 1972b believed human disturbance

increased juvenile mortality of the Hawaiian Monk seal There is some

evidence from fur seal studies that htman disturbance causes weight loss

and higher mortality among pups USD1 1976

Seismic activities during exploration may also be disturbing factor

Porpoises and possibly belukha whales are attracted to side scan sonar

used in seismic work Ken Holden pers conm in Hamilton 1979 Belukha

were observed to give artificial islands wide berth due to the sound

generated on them Ftaker et al 1978

Studies on California sea lions Poulter 1966 showed the real possibility

of an active sonar mechanism in this species The sensitivity of marine

miiTvm1S to underwater sounds could. be an area of concern
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It should be noted that manmade structures were used for haulout areas

by harbor seals in Washington Calombokidis at al 1978 tog booms and

oyster rafts were used although oyster rafts were preferred probably

due to the less frequent han visits to these structures Seals also

tended to haulout nocturnally on man made structures thus lesseni4

human encounters and disturbances

Sea otters are ralativei.y tolerant ol human disturbance as exhibited by

groups of sea otters living near dense human populations in California

There is evidence that some sea otters particularly females with pups

will avoid areas of regular disturbance but again no quantitative data

are available

DRILL CT.JTTING AND DRILLING NUDS

Drilling muds are complex mixture of organic and inorganic materials

whose main function is to remove cuttings from the bore hole cool and

lubricate the drill bit and hold back formation pressures Trasky et al

1977 Approd.mate1y 100 cubic meters of drilling mud and up to 450

cubic meters of drill cuttings will be discharged into the marine

environment for every well com1eted Trasky at al J.977 Drill

cuttings from one well could cover up to 23000 square meters of bottom

TrasIcy at aL 1977 although the strong currents in Cook lulet will

probably prevent accumulation of visible cutting pile Dames and Moore

1978 It has been estimated that 32 exploratory wells will be drilled

in the study area between 1978 and 1985 Warren 1978 Although the

bulk of the drilling mud is composed of uontodc substances such as
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bentonitic clay additives such as oil surfactants caustic soda and

bactericides are used to improve the properties of the mud Robichaux

1975

Drill cuttings and muds will have little direct impact on marine tnals

due to their 1oclized nature and relative nontoxicity The possibility

exists for contamination of prey species from the mud addatives although

the relative significance of this pollutant source is unknown

FORMA.flON WATERS

Formation waters are waters associated with oil and gas deposits The

water is produced along with oil and gas and may exceed the volune of

petroleum produced Brooks et al 1977 The water is characterized by

higher s1inity and temperature and lower oxygen content than seawater

Lavorsen 1967 Formation waters when discharged can contain up to

50 ppm of hydrocarbons and varying amounts of heavy metals and hydrogen

suLfide Trasky at al 1977

The impact of formation waters appears to be confined to the area near

the drilling platform especially at drill sites in deep water Mackin

1973 such as lower Cook Inlet The effect of formation waters on

marine mi1s in lower Cook Inlet is unknown at present
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ENTRAnr

The cooi.ing system of drilling platforms and vessels use up to 13600000

liters of seawater each day EPA 1977 The water is heated from 170 to

22C above ambient water temperature before being returned to the sea

Trasky at a1. 1977 The cooling sya cams have the potential for the

gt24flJnQDt äf crab shrimp and fish larvae and plankton resulting in

100 percent mortality due to the increased temperature Trasky at al

1977 Potentially the most significant impact associated with entrainment

would be the loss of pray

PIP.INE LAYING OPERATIQNS

It has been estimated that up to 241 kilometers of pipe will be buried

under the sea floor which would result in temporary resuspension of 0.34

to 0.92 million cubic meters of sediment USD1 1976 The resettling of

the sediments could cause smothering of benthic organisms Pipe laying

operations could be disturbing factor and temporary abandonment of the

waters in the vicinity of the operation is possible
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